Reoxygenation injury in rat hepatocytes: mediation by O2/H2O2 liberated by sources other than xanthine oxidase.
The mechanism of reoxygenation injury was studied in primary cultures of isolated hepatocytes from rat liver. Reoxygenation injury, which affected up to 80% of the hepatocytes, was only inducible within a certain time window of the anaerobic incubation. Reintroduction of oxygen before this vulnerable period ensured the survival of the hepatocytes. After the vulnerable period upon reintroduction of oxygen the hepatocytes continued to die in the same way as the anaerobic control. Allopurinol had no effect on reoxygenation injury. From the inhibitors of the mitochondrial respiratory chain, both cyanide and antimycin A increased injury while rotenone was without significant effect on injury. Reoxygenation injury was significantly diminished by superoxide dismutase, but not by catalase. When added together, superoxide dismutase and catalase completely prevented reoxygenation injury. The results demonstrate that reoxygenation injury in hepatocytes is mediated by the combined action of both O2- and H2O2. These reduced oxygen species are not liberated by xanthine oxidase but possibly originate from the mitochondrial respiratory chain.